Measurements of the radius of curvature of the anterior surface of the cornea were facilitated by the ophthalmometer of Helmholtz of I856, and became part of clinical practice following modifications in the principle and design of the instrument by Javal and Schiotz in I 88 I. Many studies have been published concerning anterior corneal curvature, but there is an extreme dearth of information pertaining to measurements of posterior corneal curvature.
Results
Mean corneal radius of curvature (vertical meridian) The relationships of the mean of the anterior corneal radii to the mean of the posterior corneal radii for normal eyes is 7-65 to 6-46 mm., while the relationships in eyes involved with primary angle-closure glaucoma is 7-55 to 6-23 mm. (Table I ). The means of the posterior corneal radii are statistically significantly less than the means of the anterior corneal radii (Table II) . Comparison between radius of anterior corneal surface and radius of posterior corneal surface in the vertical meridian shows an extremely significant correlation within each group (Table III) . Posterior corneal radii are approximately I-2 mm. less than anterior corneal radii for normal adult eyes, and approximately I -3 mm. less for eyes previously involved with primary angle-closure glaucoma.
There is a significant difference between the means of averaged anterior corneal radii of normal eyes and those affected by primary angle-closure glaucoma (Tornquist, I957; Grieten and Weekers, i962; Lowe, I969a) . In the present series, when only the vertical corneal meridian is considered, a significant difference is found between the means of the anterior corneal radii of the two groups (Table II) . Ronald F. Lowe and Barry A. 9. Clark For posterior corneal radii an extremely significant difference was found between the mean for the normal eyes and the mean for the eyes that had been involved with primary angle-closure glaucoma (Table II) . Although the means were significantly different, there was considerable overlap by individual measurements from the two groups.
Correlation with corneal thickness
In previous studies (Lowe, I969b; Tomlinson, I972) , no correlation was found between mean radius of anterior corneal surface and central corneal thickness, and in the present investigations no correlation was found between anterior corneal radius in the vertical meridian and central corneal thickness for either group (Table III) . Nor was a correlation found between radius of posterior corneal surface (in the vertical meridian) and central corneal thickness (Table III , opposite).
Correlation with axial length
The mean of averaged radii of anterior corneal surface is very highly significantly correlated with axial length for both normal eyes and those involved with primary angle-closure glaucoma (Lowe, I969c) . In the vertical meridian, the radii of both corneal surfaces are very highly significantly correlated with axial length in both groups of eyes (Table III) .
Correlation with age
Previously (Lowe, I969a) no correlation was found between mean radius of anterior corneal curvature and age, after 30 years of age. In the present series, no correlation was found between posterior corneal radius and age during adult life in either group of eyes (Table  III) .
Effects of age The normal subjects had an age range of 23 to 77 years (mean 6i 4) and the patients previously involved with angle-closure glaucoma had an age range of 35 to 83 years (mean 63 I5). In adult life, age has no significant effect upon corneal thickness (Lavergne and Kelecom, i962; Lowe, I969b), posterior corneal radius of curvature (Table III) , or axial length (Luyckx-Bacus and Weekers, i966; Lowe, 1970) ; but it has a very highly significant effect upon anterior chamber depth (Rosengren, I93I; Weekers, Grieten, and Lavergne, 196I; Lowe, I968) , lens thickness (Smith, I883; Luyckx-Bacus and Weekers, I966; Lowe, I969c), and anterior lens curvature (Nakajima, I968) .
Correlations with posterior corneal radius and these changing parameters were calculated for the whole age range of the subjects inthe present investigations, but in order to minimise the effects caused by age the correlations were also calculated for those in the decade 6o to 69 years (in which most of those in the present series were classed). However, this incurred a disadvantage in reducing numbers.
Correlation with true anterior chamber depth Comparisons between mean radius of anterior corneal surface and anterior chamber depth have lacked significant correlation (Stenstr6m, I946; Lowe, I969a). For the normal subjects correlation between posterior corneal radius and anterior chamber depth showed significance over the whole age range, but this significance was lost when the comparisons were made with the smaller number in the decade 6o to 69 years (Table III) .
For the eyes involved with primary-angle closure glaucoma, comparisons between posterior corneal radius and anterior chamber depth lacked significance for both the total and restricted ranges of age (Table III) . 
Correlation with lens thickness
Comparisons between posterior corneal radius and lens thickness lacked significant correlation unless variations caused by age were minimized. Because corneal radius is strongly correlated with axial length, and lens thickness is inversely correlated with axial length (Lowe, 1970) , one might expect a negative correlation between posterior corneal radius and lens thickness. In the subjects aged between 6o and 69 years a probable negative correlation was found, unexpectedly, for the eyes involved with angle-closure glaucoma, but not for the normal eyes (Table III) .
Correlation with radius of the anterior surface of the lens In the full range of normal eyes, only a weak correlation was found between posterior corneal radius and anterior lens radius, but a stronger correlation was found for the eyes involved with primary angle-closure glaucoma (Table III) . Within the restricted age range of 6o to 69 years, the significance of the correlations was enhanced.
Comparing anterior corneal radius and anterior lens radius, no correlation was found over the whole series or for the restricted age range in normal eyes (Table III) , but the correlation for eyes involved with angle-closure glaucoma was very highly significant in both age ranges (Table III) .
In both groups of eyes, the variances for anterior corneal radius were very similar, but those for anterior lens radius were almost four times greater for normal eyes than for eyes involved with primary angle-closure glaucoma. The closer correlations between anterior lens radius and both anterior and posterior corneal radius in the eyes involved with primary angle-closure glaucoma compared with normal eyes, possibly provides another indication of the importance of anatomical influences underlying primary angle-closure glaucoma.
Discussion
Except when involved with disease, the posterior corneal surface has received little attention. In ocular biometry its presence is either ignored or given scant attention; yet the posterior corneal surface is of considerable interest. Not only is it of physical importance in anterior chamber geometry, but it possesses individual biological significance (even though overshadowed by other ocular surfaces).
When matching photographed corneal curves against circular arcs etched in sheet plastic, the posterior corneal curves could be given a "best fit" much more readily than the anterior corneal curves.
Tomlinson (I 972) discussed peripheral flattening of the anterior corneal surface as a cause of peripheral thickening of the cornea, but the periphery of the cornea is thicker than the centre not only because the posterior corneal radius is less than the anterior radius, but seemingly also because the periphery of the posterior corneal surface does not become so markedly aspheric as the anterior corneal surface. (We prefer the term "positive asphericity" to "flattening" (Clark, 1972) .)
Calculations of the height of the corneal dome in relation to anterior chamber depth (Delmarcelle, Collignon-Brach, and Luyckx-Bacus, I969) should involve the posterior corneal surface rather than the anterior (Storey and Phillips, 1971) even though the two curves are extremely closely correlated. Despite the extremely close statistical correlation between the radii of the two corneal surfaces, some independence is maintained. This is shown by variation in the correlations between anterior and posterior corneal radii with other ocular measurements.
The Figure shows not only that the two corneal surfaces diverge as the periphery is approached, but that the posterior corneal surface and the anterior lens surface become closer at the periphery. In some cases of primary angle-closure glaucoma, the anterior lens curvature is considerably greater than the anterior corneal curvature, but in no case was the anterior lens curvature greater than the posterior corneal curvature. Correlation between posterior corneal radius and anterior lens radius was much more significant for the eyes selected by involvement with angle-closure glaucoma than for the normal eyes.
In addition to the shallowness ofthe anterior chamber, the convergence of the peripheries of the posterior cornea and the anterior lens would position the peripheral iris close to the peripheral cornea (as seen by slit-lamp examination) and thus contribute to the predisposition for angle closure not only from iris convexity from pupil block, but also from iris folding with pupil dilatation. 
